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Abstract of RU2207641 

FIELD: electrical engineering; superconductors for electrical devices. SUBSTANCE: method for producir 
flat superconductors in the form of wide bands and sheets with different number of layers and cores in 
layer of high-temperature superconductor junctions Includes following procedures: formation of hollow 
metal ampoule and its filling with powder of superconducting compound or half-finished product, reckone 
finite space factor for single core being 20-75%; deformation of ampoule-and-powder assembly to 
thickness of 0.35-5 mm at extent of deformation within single pass being 1-20%; cutting of deformed 
ampoule-and-powder assembly into metered parts; formation of composite billet by placing desired 
quantity of metered components or metered components and reinforcing members in composite-billet 
shell in the form of hollow section of oval or rectangular cross-sectional area, reckoned finite space facto 
of multiple-core flat superconductor being 25-70%; deformation of composite billet to desired size at 
extent of deformation within single path being 1-18%; thermomechanical treatment including several hea 
treatment stages and deformations in-between at temperature and during time affording formation of 
superconducting phase of desired composition and structure in ceramic. Proposed method provides for 
increasing critical current of flat superconductor by 9.3 times due to enlarging surface area of ceramic- 
shell interface. EFFECT: enlarged functional capabilities due to enhancing width of short and long 
multiple-core bands. 23 cl 
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(57) 

H3o6peTeHMe othocmtcs k anettTpoTexHHKe, 
B HacTHocru K cnocoGy nojiyHeHWfl 

CBepXnpOBOAHMKOB B BUfle KDMnO3HL4VJ0HHblX 
UJMpOKHX J1BHT M JHHCTOB C paanUHHbfM MMCTIOM 

anoeB m xtwn a cnoe M3 BbicoKoreMneparypHbtx 
CBepxnpoaoAflL^MX (BTGII) coeAMHeHuR, 
npeAKB3Ha4eHHbix a^h co3Aannq 
3Jie«TpoTexHMMecKHX MSAennfi. CnocoS 
nony^-ieHMfl nnoGKoro cBepxnposoAHHKa 
BKnto^aer cfropMwpoBaHue nonotf 

MBTannnMSCKOM aMnyribi, aanoriHeHMe aMnynbi 
nopoujKOM caepxnpoB0Afiu4ero coeflMHeHMn nnn 
nony^iaoptfKaTa na pacveia KowsHHoro 
KO$dpdp\M\uenTa aanonHeHMfl MOHOwvuibi 20-75%, 
Aec^opMaL^MK) nonyMenHoii 
aMnynbHO-nopoiuKOBofi cucieMbi ao Tonu^KHbi 
0,35-5 mm co CTeneHbio AecfropMaLiwn aa npoxoA 
1-20%, pe3Ky Ae4>opMHpOBaHHoW 

aMnyribHO-nopoujKOBofl CMcreMbi Ha MepHbte 

MaCTM, CjJOpMMpOBaHVie CJIOXHOfl 3arOTOBKM 

nyTeM pasMeu^eHHfl b oGo^OHKe ctio>khoR 
saroroBKw a BMAe nonoro npocfinnfl 



osanooepasHaro mjim npflMoyronbHora 
nonepeMHoro ceMeHMW TpeoyeMoro nonvmecTBa 
MepKbTX cocTaBHbix ^acrePi nnn MepHbfx 
cocTaBHbix HBCTefl m apMi/ipyidmix aneMeHTOB 
wb pacneTa KOHBHHoro K03c£icfiMu i nei-iTa 
3anoriH©Hnsi MHoroKMn bHoro nnocKoro 
CBepxnpOBOANMKa 25-70%, Aeo>opManmo 
cnoHO-iofi 3aroTOBKM ao TpeGyeMbix paswiepoB co 
cTeneHbro AeqtopMau^M 3a npoxoA 1-18% H 
TepMOMexaHMMecKyto o6pa6oTKy b HecKonbKO 
ctsamm TepMOo6pa6oTKM c npoMejtcyTOHHbiMM 
Aec^opMam^flMM iwe>KAy hmmm npn TeMnepaiype 
h b TeneHne BpeMeHU, ■ o6ecneHMBafOLi;Mx 
4)opMnpoBaHne b KepaMMKe CBepxnpoBOAffmetf 
cfca3bi Tpe6yeMoro cocTaaa m cTpyKTypbt. 
TexHvmecKMM pe3ynbTaT0M M3o6peTeHMfl 
flsnfleTCfl yBennHeHne KpnTi/MecKoro TOKa 
nnocKoro cBepxnpoBOAHUKa b 9,3 pa3a aa cmbt 
yeennMeHWfl nnomaAw noBepxKOCTM paaAena 
KepaMMKa-o5onoMKa, a TaioKe pacLunpeHne 
copepbi ncnonb30BaHM?i 3a CMeT yBenvmeHMR 

LJJUpMHbl K3K KOPOTKMX, T3K M AnMHHOMepHblX 

MHoroKunbHbJX neHT. 22 3.n.cfi-r!bi. 
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(54) METHOD FOR PRODUCING FLAT SUPERCONDUCTOR 



(57) Abstract: 

FIELD: electrical engineering; 

superconductors for electrical devices. 
SUBSTANCE: method for producing flat 
superconductors in the form of wide bands 
and .sheets with different number of layers 
and cores in layer of high-temperature 
superconductor junctions includes following 
procedures: formation of hollow metal 
.ampoule and its filling with powder of 
superconducting compound or half-finished 
product, reckoned finite space factor for 
single core being 20-75%; deformation of 
ampoule-and-powder assembly to thickness of 
0.35-5 mm at extent of deformation within 
single pass being 1-20%; cutting of deformed 
ampoule-and-powder assembly into metered 
parts: formation of composite billet by 
pfacing desired quantity of metered 
components or metered components and 



reinforcing members in composite-billet 
shell in the form of hollow section of oval 
or rectangular cross-sectional area, 
reckoned finite space factor of 
multiple-core flat superconductor being 
25-70%; deformation of composite billet to 
desired size at extent of deformation within- 
single path being 1-18%; thermomechanical 
treatment including severai heat treatment 
stages and deformations in-between at 
temperature and during time affording 
formation or superconducting phase of 
desired composition and structure in 
ceramic. Proposed method provides for 
increasing critical current of fiat 
superconductor by 9.3 times due to enlarging 
surface area of ceramic-shell interface. 
EFFECT: enlarged functional capabilities due 
to enhancing width of short and long 
multiple-core bands. 23 cl 
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Vl3o6peTeH^e othochtcr k o6nac™ 

TeXHH4eCKO« .CSepXnpoBOAMMOCTM, B HaCTHOCTU 

k cnoco6y nonyHenHFi cfiBpxnpoBOAHUKOB b BUfle 

KOMnOSHl^MOHHblX LUMpOKMX DSHT M HWCTOB C 
pa3JlMMHblM MHCJ10M CTIO€B M >KMJ1 B CTlOe M3 

BbicoKOTeMnepary pwbix CBepx n poBOflnu^wx 
(BTCI~I) coeAMHehnfl, npeflHaaHa^eHHbix Arm 

C03flaHMH 3neKTpOTeXHMHeCKHX H3AenMH. 

HsBecTeH cnoco6 nonyMennfi OAHOwmibHbrx 
(oflHOCJioPiHbix) ceepxnpOBOAHMKOB Ha ocHoae 
BbicoKOTewnepaTypi-tbix csepxnpoaOAnLAvix 
coeflMHSHMPi, HastiBaeMbifl "nopoiuoK b Tpy6e'\ 
aax/iKiHaiOLi^KKcn b 3anonHeHkin oSojiohkm 
(TpySbi) KepaMMHeCKMM noponiKOM 

BbicoKOTeMneparypi-toro CBepxnpDBQflnu^ero 
coeflMHeHMF (HanpMMep, BHCMyTOBoFi 
KepaMMKM), necfcopMatjMU nonyMeHHOfi 
aMnyjibHO-nopoujKOBOM cwcTeMbi ao TpeSyBMoro 
paaMepa n TepMOMexaHnnecKofl oo"pa€>OTKe, 

BKTIK5HaH3U4eM TepMOO6pa60TKy B HeCKOJlbKO 

cTaflMM c npoMeHcyrcNHbiMH fleapopMai^wnMM 

MeJK^y CTaflMflMM TepM006pa60TKM, klJlkl 

TepMOo6pa6oTKe. B npouecce 

TepMOMexaHvMecKOPi o6pab"oTKM nnn 
TepMOo6pa6oTKw b KepaMMHecKotf cepAiAeawHe 
cjDopMnpyeTCfi CBepxnpoBOflFiLnafl cfcasa 
Tpe6yeMotf CTpyxiypbi m cocrasa. Ha rpaHHi^e 
paaAejia KepaMHKa-o6ono4Ka Taxwx 

ceepxnpoBOAHWKOB peann3yHDTCfl nan6onee 
GnaronpKfiTHbie yonoBMH Ann npoTeKaHHn 
GonbLUMX tokob [1]. HeflocTaTKOM 3Toro cnocoSa 
nBJiRHDTCfl Manbie Beni/MUHbi KpwTMHecKoro TOKa 
□BepXnpOBOflHMKOB. flrm ero yBenwHeHMR 
Heo6xoA^MO yseiiMHUBaTb njioLijaflb rpaHMi^bi 
pa3Aena KepaMMKa-o6onoHF<a (nnoiuaflb 
nosepXHOc™ KepaMWHecKofi cepAUeBWHbi, b 
AShhom cnyt-iae - oahok KMnbi unw OAHoro 
cnon), M3 KOHCTpyKTW BHbix coo6pa>KeHMM aToro 
HauGojiee nerKO AOCTHmyTb yseriMMeHMeM 

LUMpMHbi CBepXnpOBOAKHKa. OAHaKO 3TO 

^B/iReTOfl cno>KHOfl saAanefi K aK c tohkw 3peHHfl 
AecfiopMaunR, npecneAyHDiAMX M&nb 
ccjDOpMMpoaaTb npOBOfl Tpeoyewux 

rnnopa3MepoB oes HapyweHi/m \\en octh o ct m 
oGojiohkvi m reoMeTpuM cepAUeBHHbi, raK m c 

TOW KM 3peHMF TSpMOMSXaHMHSCKOM 06pa6oTKH, 
BKnKJHaHDLAeCl . HeCKOJlbKO CTaAM^ 

TepMoo6pa6oTKM c npoMexcyroMHbiMM 
AecjDopMai^naMM Me)Kfly dtumw CTaAMHMM, win 
TepMOoSpaGoTKM, npecneAYiOLUMX qenb 
ccfjopMnpoaarb b KepaMWHecKoH cepfl^eBMHe 
qbasy Tpe6yeMoro cocTaaa h crpyKrypbL 

Han6onee Sjihskum k npeAnaraeMOMy 
TexHunecKOMy peiueHMro flariJieTCfi cnocoS 
nonyneHMfl MHoro>KVinbHbix neHT [2] - npOTOTkin, 
BKTIW-iafOLUMW 0opMMpOBaHMe nojioii 

MeTanjiMHecKOM aMnyribi Kpymoro nonepeMHoro 
ceneHi/m (TpySbr), 3anonHeHne Tpy6bi noponiKOM 
BMCMyTOBoW xepaMMKM, BOJioneHUe nonyneHHo^ 
aMnyribHO-nopoLUKOBOM cucieMbi nepe3 BonoKy 
c KaJiMSpyroii^MM noRCKOM Kpymoro nonepeHHoro 
ceHeHMH ao Tpe6yeMoro A^aMeTpa, pesKy 
npOBonoHBHHow aMnyjibHO-nopoujKOBoft 
cucTeMbi Ha MepHbie msctm , ct>opMnpoBaHne 
cjiojkho^ 3aroTOBKM nyTeM pa3MeLu,eHMR b 
MeTanjiMnecKOM saroroBKe oSonoHKw Kpymoro 
nonepenHoro ceweHMfl Tpe6yeMoro rankmecTBa 
MepHbix cocTaBHbix nacTefi, f\ec£>Qpt/,auy\\o 
cdo^chom 3aroroBKH cHaqajia BoriOHeHweM - ao 
rpe6yeMoro fluaMeipa, a 3aTewi - npoKaTKOM ao 
TpeGyeMbix pasiuepoB CBepxnpOBOAHUKa 
JieHTOMHOM 4?opMbi m TepMOMexaHM^ecKyHD 
o6pa50TKy, BUJiroMajoiAyHD Tepwoo6pa6orKy b 
ABe cTaflnn c npOMejKyTOHHUMM npoKarKaMM 
Me>KAy craflMfiMH TepMoo6pa6oTKW. 
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HeAOCTaTKaMM cnoco6a-npoTOTnna 
hb/ihhdtcr: MaJian ninpHHa neHT, 

COCT8BJlflK)LHaR f B OCHOBHOM t 3-6 MMnHMMeTpOB 

m He npeBbiujaroii^afl 10-15 MunriMMeTpoB, hto 
He MO>KeT yAOBneTBOpMTb ace ao3pacTaK>mne 
noTpe6HooTM b BbicoKOTeMnepaTypHbix 
CBepxnpoBOAflLi^Mx cxjeflMHeHMRx pa3nnHHbix 
Tnnopa3MepoB f HeoGxoAHMbix a^a co3flaHHR 
3JieKTpoTexHM , necKvix naAenn^, n Ma/ibie 

KpMTMMeCKMe TQKW, CBRSaHHbJe c Marion 

nnoLAaAbio rpaHUi^ pasAe^a KepaMHKa-o6onoMKa 
y ysKwx neHT no cpaBHeH*no c ujmpokmmm. 

TexHMMecKo^ aaAanew naoSpereHMR 
RBJiwroTCfl yBenMHeHne KpurnMecKoro TOKa 3a 
CMeT y&ennLreHHR nnon^aAW noBepxHOCTM 
pasAana KepaMMKa-oGonoHKa, a TaKwee 
paciUMpeHne ccfiep ncnoribsoBaHwpi 3a chqt • 
yBenwMeHnsi LuwpuHbi xaK xopoTKHX, Tax m 

AJIUHHOMepHblX MHOrOJKMJlbHblX neHT, 

nocTaBneHHan saflana peniaercfl TeM, 4To b 
cnocoSe-nporoTiine, BKJiHDHaroLMeM 
cjDopMnpoBaHwe nonoC^ MeTajinviHecKo^ aMnynbi, 
aanojiHeHne aMnyribi noponiKOM 

CBepx npoBOARUAero coeAnHeHwn mjim 
nonyqbaGpMKara, Aeq^opM 81 ^ 1 ^ 10 nonyneHHOM 
aMnyribHO-nopoLUKOBOM c^cTeMbi ao rpe6yeMoro 
paaMepa, pe3Ky Aec^opMnpoBaHHOM 

awnynbuo-nopoLUKOBoR CMCTeMbi Ha MepHbte 
nacTM, cfropMnpoBaHwe CnOJKHOR 3arOTOBKM 
nyTeM pasMeu^eHM^ b MeTannMHecKO^ o6onoHKe 
Tpe6yeMoro KonnMecTBa wiepHbrx cocTaBHbix 
nacTeR, AaQ^opMaL^MHD ctio>khom aaroTOBKM ao 
TpeGyeMbix pa3Mepoa, TepMOMexaHMHecKyro 
o6pa6oTKy, nonyio MeTannMHecKyjo aiwnyjiy 
sanojiHHHDT nopowKOM CBepx npoBOAflLAero 
coeAHKeHMn nnn nonycjDa6pMKara TpeSyeMoro 
cocTasa, Hanpniviep Y-123, H3 ' pacMeTa 
KOHeHHoro KO30qbni4MenTa 3anonweHnn 
MOHOJKYiribi 20-75%, Aect)opMHpyiOT 

aMnyjibHo-nopoLUKOByro cucTeMy ao TonmnHb) 
0,35-5 mm co CTeneHbK) p,e<popM3Uyivi sa npoxoA 
1-20% p oSonoHKy cno>KHoR aaroTOBKM 
MaroTaBiiMBaHDT b bma© nonoro npocjDnnfl 
OBanoo6pa3Horo nonepeHHoro ceneHMR mjiw 
npRMoyronbHoro nonepenHoro ce^eH^n m 
noMemaroT b Hee Heo6xoAMMoe KonwweCTBO 
MepHbix nacTefl Aec(DopMMpoBaHHoR 

aMnynbHO-nopOLuKOBoC^ cucTeMbr mjim 
Heo6xoAMMoe KoriMMecTBO MepHbix 4acTefl 
AQc^opMnpoBaHHOM aMnynbHO-nopoLUKOBoCi 
CMCTeMW h apMWpyiOLUHx aneMeHTOB 
Tpe6yeworo BMAa c Tpe6yeMbiM 
pacnono>KeHneM APyr OTHocWTenbHo APya 
pacMeva koh©m Horo ko34dcJdm 14M e h ts 3anonHewnR 
MHoro>KnnbHoro CBepx npoeoAHMKa 25-70%, 
AacfiopMnpyKOT cno>KHyrci 3aroTOBKy ao 
Tpe6yeMbix paswiepOB co creneHbio 
Aec^opMamiM 3a npoxoA 1-18%, 
TepMOMexaHWHecKyjo o6pa6oTKy t BK/iJOHatomyjo 
HeCKOJlbKO craAMH Tepwoo6pa6oTKH c 
npoMejKyTOHHbiMn Aec^opMau^qMW Me>Kfly hmmh, 
npoBOA^T npn TeMnepaType ^ b Te^eHwe 
BpeMeHU, o6ecneHMBaK3Li^nx qbopMnposaHwe b 
KepaMMKe CBepxnpoBOAniiie« cf)a3bi Tpe6yeMoro 
cocTaaa m CTpyKTypw. 

npvi 3tom aMnynbHO-nopoLUKOByjo cucTeMy 
AetJiopMHpyioT npOAOnbHO-nonepe^HOtf 
npoKaTKOM, uriH npOAonbHoft npoKaTKofi, vmw 
nonepenHoR npoKaTKOM, htjm BOJiOMeHnew b 
panHKOBoW BonoKe co cTeneHbfo AecjDopMaunn 
3a npoxoA 1-13%. 

MeTajin^4ecKyKi o6onoHKy oBanoo6pa3Horo 
nonepe^Horo ce^-teHMR nonynafor ocaAKofi noA 
pasMep 3aroTOBKM xpyrnoro nonepeMHoro 
ceMeHUfl. fle0opMai4Hio cno>KHoPi aaroTOBKH a° 
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rpeoyeMoro paaMepa nposoAflT 
npoAoribHo-nonepeHHoR npOKaTKOtf, hhm 
npoflonbHoR npOKaTKow, mjiw nonepenHOtf 
npoKaTKotf. mjim BonoweKneM b ponwKOBOtf 
eo/ioKe co creneHbio AecfropMaMMH 3 a npoxoA 
1-10%. npn 3TOM npw 3anonnenuw aMnyribi 
nopotUKOM, HanpMMep, MTTpweBofl KepaMUKu 
cocraBa Y-123 TepMOMexaHi/NecKyio oo"pa6oTKy 
npoBOAflT npM reMneparype 920-960 °C b 
TeneHne 250-300 nacoB, ooecneMi/iBaHDUjux 
($opMnpoBaHne b KepaMwnecKoB cepAL^eauHe 
GBepxnpoaoflflLnePi <£a3b) Tpe6yeMoro cocraBa n 

CTpyKTypbl. 

Kpoiwe Toro, npoiwe*yTOHHbte AeqbopMai^kiw 
npn TepMOMexaHM^ecKotf o6pa6orK© npoBOAflT 
co creneHbio AecpopMaL^M sa npoxoA 1-20% 
npoAOJibHO-nonepenHoW npoKBTKofi, tinu 
npoAQ^tsHoR npoKaTKOw, mjim nonepem-ioR 
npOKaTKoM, uriM BonoMeHneM a pojimkoboR 
BonoKe co creneHbio p,e$}apMau,v\M aa npoxoA 
3-15%. 

TaioKe nojiyio MeTannMHecKyto aMnyny 
3anonHFiiOT nopotUKOM cBepxnpoBOAflLAero 
coeAHHeHMfl mjih nony$a6pnKaTOM bm cMyTOBOM 
KepaMUKM cocTasa Bi-2212 us pacMexa 
KOHenHoro K03cf)c|5MqMeHTa aanoriHeHMfl 
MOHOJK^Jibl 20-60%, Aeo>opMkipyiOT 

BMnyribHo-nopoujKOByho cwcTeMy a° TonLHWHbi 
0,45-5 mm co creneHbio AecjDopMaqwM 3a npoxoA 

1- 15%, o>opMMpoBaHMe cnojKHofl aaroTOBKM 
npOBOA^T M3 pacneTa KOHenHoro K034>a>ui4neHTa 
sanoriHeHuR MHorocwnbHoro nnocKoro 
CBepxnpoaoAHUKa 25-55%, AecfcopMHpy^or 
cnojtcHyHD aaroTOBKy ao TpeoyeMbix pasMepos co 
cTeneHbro RecpopManww 3a npoxoA 1-12%, 
TepMOMexaHMHecicyHD o6pa6oTKy npoaoA*T npn 
reMnepaType 840-900°C b Tenenwe o6Li(ero 
BpeMeHw ' 50-150 nacoB c npOMe>KyTO<-iHbiMi/i 
AectJopMam^iflMM co CTeneHbHD Aec^opMaqnw sa 

npOXOA 1-15%. npH 3TOM 

aMnynbHo-nopotuKOByK) cwcreMy A^cfopMnpyioT 
npoflo^bHO-nonepeMHoPi npoKarKofl, mjim 
npofloribHOM npoxaTKOft, hjim nonepe^Hoft 

npOKaTKOM, MJ1M BonoMeHneM B poriMKOBOR 

BonoKe co CTeneHbio flec^opMa^M 3a npoxofl 

2- 14%, Ae*opMaMHK> cnowHoft aaroTOBKM ao 
rpeoyeMoro pa3Mepa npoBOAflT 
npoflonbHO-nonepeHHofi npoKaTKott, nnn 
npoAOJibHofl npoKaTKotf, i/inw nonepenHoR 
npoxaiKoM, mdm BOJio^eHMeM b ponviKOBOw 
BonoKe co CTeneHbio AecjDOpMai^MM 3a npoxoA 
2-11%, npoMe>KyTOMHbie Ae0opMau^w npi/i 
TepMOMexannMecKOw o6paSoTKe npoBOAJir: 
npoAonbHO-nonepeMHoR npOKaTKOfi mjim 
npoflonbHOM npoKaiKoR, unui nonepeHHofi 
npoKaTKoR mjim BonoMeHneM b pohmkobom 
BonoKe co cTeneHbHD AecpopMai^nw 3a npoxoA 
2-11%. 

TajoKe nonyio MeTannkMeckyio aMny/iy 
3anojiHflroT nopoiLiKOM CBepxnpoBOAfliA©ro 
coeAMweHWR mhm nonycpaSpHraTOM BkicwiyTOBOti 
KepaMMKM cocraBa Bi-2223 M3 pacneTa 
KoHeMHoro KoacfDcfcwuMeHTa 3anonHeHMn 
MOHOJKkinbi 25-75%, AecfropMHpyiOT 

aMnyribHo-nopoiUKOByHD CMCTeMy ao Toninnnbi 
0,35-4 mm co CTeneHbHD AecfDopMaL^HM 3a npoxoA 
2-20%, cfcopMkipoBaHkie cno>tcHoK aaroTOBKH 
npoBOA^T M3 pacnera kohshhoto .ra3a>4>Mi4neHTa 
aanoiiHeKufl MHorownnbHoro rmocKono 
caepxnpoBOAHMKa 30-70%, A&o>opMnpyK)T 
cnoKHyto 3aroTOBKy ao Tpe6yeMbix pa3MepoB co 
cTeneHbio AeQ^opMai^nn 3a npOXOA 2-18%, 
TepMOMexaHMHecKyio o6pa6oTKy npoBOA^T npn 
TeMneparype S00-B50 o C a TeneHMe o6LAero 
BpeMeHw 150-350 nacoB c npoMe^TOMHbiMM 



flecfjopMaL^MflMM sa npoxoA 2-20%. flpn stom 
aMnynbHO-nopoLUKOByjo CMCTewiy f\e^opMv\py\or 
npoAonbHo-nonepeHHow npoKaTKOW, mjim 
npoAonbHOtf npoKaTKo^i, mjim nonepeMHoC^ 
npoKaTKott, kinn BonoMem^eM b pojimkobovS 
5 aonoKe co CTeneHbHD Aec^opMaL^nw 3a npoxoA 

2-1 B%, AeCDOpMaUjHhO CJIOXCHO^ 3BI~0T0BKH ao 

Tpe^yeMoro pasMepa npoBoA^T: 
npoAonbHo-nonepenHo^ npoKaTKoR v\nv\ 
npoAonbHoCi npoKaTKoPi, mjim none pen hcm 

10 npoKaTKOM, nnn BononeHweM b pont^KOBow 
BonoKe co CTeneHbio AecfopMai^nn sa npoxoA 
2-16%, npoMejKyroMHbie ASCfiopMaL^M^ npn 
TepMOMexaHMHecKOft oSpaGOTKe npoBOART 
npOAonbHO-nonepeMHoW npoKaiKoR, urm 
npofloribHOfi npOKaTKoR, min nonape^HoW 

15 npoKaTKOM, unw BonoMeHkieM b podmkobom 
HOnoKe co CTeneHbio Ae$opMaL\nn 3a npoxoA 
4-15%. 

B pesynbTaTe nepenMcneHHbix onepa^Pi 
nonynaroT LLiMpoKne (ot 15 mm ap 1 m (ao 1 ,5 m 
npn ucnonb3QBai-MH apMUpyKDLAkix aneMeHTOB)) 

20 neHTbi Tpe6yeMofi AnwHbi (ot r&crtkob 
caHTviMeTpos ao coreH MeTpoe), H3 KOTopbix 
mojkho Bbipe3aTb nnacTMHbs rpe6yeMoR cpopMbt 
m paswepoB. TaKvie neHTbi (nnacTMHbi) no 
CpaBHeHMK) C Y3KMMM MMeHDT cofibwyto nnoLAaAb 
rpaH^L^bi pa3Aena KepaM«KB-o6onoHKa n, 

25 cneAOaareribWo, HecyT GonbLUMB tokm. 
ysennHeHne KpnTunecKoro TOKa TaioKe csq3aK0 
c MCKnwMeHneM H3 npoL^ecca nonyneHvifl 
tiiMpoKMX nenr onepauuft BonoHeH^n Mepe3 
Bonowy c KaJiwOpyjou^WM noflCKow Kpymoro 

3Q nonepeMHoro ceMeHnp. BononeHne nepe3 
sonoKy c Kajin6pyKiLi4^M noacxoM Kpymoro 
nonapeMHoro ceHeHun npwBOAMT k HapyweHkiro 
reoMeTpMM neHTbi m nony^sHMUD Aec^eKroB b 
KepaMMHecKoW cepfli^eBMHe, hto neraTMBHO 
CKa3bieaaMCfl aenHHHHe KpnTHHecKoro to tea. 

3S V\z TaKHx nnacTMH mojkho M3roraanMBaTb 

naKerbi nnacTMH, HanpMMep, nyTeM Hano>KeHMyi 
nnacrMH rpe6yeMOM 4>opMbi w paaMepOB APyr Ka 
Apyra c nocneAyKMAQfl Anc^cfiysnoHHoR cBapKoR 
nnacTMH Mej+cny co^oR. 

3anonHeHne aMnynbi noponiKOM 

40 cBepxnpOBOAflLnero coeAHHSHUfl iinn 

nonyc|)a6pMKaTa Ma pacneTa KOHenHoro 
K03qbc{)WLiMeHTa sanonHeHMfl MOHoaouibi 20-75% 
o6ecneHMBaeT Tpe6yeMoe cooTHOiueHvie 
MaTepnanoB KepawiMKii n o6ojiomxh b MOHoacujie 

W B03MO>KHOCTb npOBeABHUR C 

45 aMnynbHo-nopoiUKOBOM cucTeMoR 

TexHonorMHecKMx onepauwK {HanpMMep, 
AecfjopMai^nW, OTJKiiroB), Heo6xoAMMbix AAfl 
nsroTOBJieHwi neHTbi. flec^opMaL\Mn otoR 
aMnynbHo-nopoLUKOBoft CMCTeMbi ao TonmUHbi 

qq 0,35-5 mm BononeHMeM b ponkiKOBoR BonoKe co 
CTeneHbio AecfDopMai^MM aa npoxoA 1-13%, 
npoAonbHo-nonepenHoR npoxaTKoPi, nnn 
npoAonbHoR npoKaTKotf, ^nn nonepenHoW 
npoKaTKOM co creneHbK) A e c>opMai^MH 3a npoxoA 
1-20%. obecneMMBaeT nony^eHne 

ss Aec|3opMMpoBaHHoR aMnynbHo-nopOLUKOBoft 

CMCTeMbi Tpe6yeMbix cfDopMopasMepos, MepH^e 
nacTM KoTopotf Mcnonb3yK)TCfl ahp cocTaaneHMFi 

CnOXKOM 3arOTOBKH. 

HsroroBneH^e o6ononKM cno>KHoR 3aroTOBKM 
npfiMoyronbHoro nonepeHHoro ceneHMn unw 
so OBanooGpasHoro nonepeHHoro ceMeHMfl 
o6ecneHMBaeT nonyneH^e cjio>khoR 3aroToBKH 
. Tpe6yeMoro nonepeHHoro ceneHMfl. 
<PopMnpoBaHne 3arOTOBKM o6onoMKM OCaAKOM 
noA pa3Msp 3aroTOBKH Kpymoro nonepeHHoro 
ceneHun o6ecnenviBaeT nonyneHne cjio>khoCi 
3aroTOBKM oBanoo6pa3Horo nonepeHHoro 
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ceneHMfl. CnoacHan aaroTOBKa oaanoo6pa3Horo 
nonepeMHoro ceneHMn mjim npfiMoyronbHoro 
nonepeHHoro ce^eHnyi nony^aeTCH nocne 
paaMemeHHF b MeTannnnecKofi 3aroTOBKe 
o6ojiomkm Tpe6yeMoro KonMHecTBa MepHbix 
Macrefi AeqbopMMpoBaHHOH 
aMnynbKo-nopoujKOBofl cwcTeMbi mjim 
Tpe6yeMoro KonnnecTBa MepHbix HacTefl 
Ae4)opMMpoBaHHow aMnyjibHo-nopoiuKOBOM 

GMGTGMbl M a pM MpyhO LL^MX aneMeHTOB M3 paCHeTa 
KOHSMHOrO K030>43ML|MeHTa 3anOJlHeHMR 

MHoro>KMjibHoro kisflenna 25-70%. TaKyro 
cnoHCHy to aaroTOBKy flecpopMUpyraT, MMHyR 
npoqecc BononeHMfl nepes Bonoicy c 
Kann6pyioL^MM noacKOM Kpyrnoro nonepeqHoro 

fleqbopMaLjMfl cnowHotf sarorosKM 
npofloribHo-nonepeHHOM npoKaTKofi, mhm 
npoflonbHofl npoKaTKOM } hhm nonepeHHofi 
npOKaTKOM co creneHbK) fleqbopMai4MM aa npoxofl 

1-18%, V!HM BOnOMeHMeM B ponMKOBOfi BOJIOKe 

go GTeneHbto AeopopMaL^MM aa npoxoA 1-10% flo 
TpeoyeMoro paaMepa (HanpMMep, 0,35-0,45 mm) 
oGecnewkiBaeT TpeSyeMyio reoweTpnto neHTbi m 
HeoSxofl^Moe cocTOSHwe KepaMMMecKofi 
cepflMeBMHbi (b ochobhom, no nnoTHOCTM). l~lpM 
stom Bono^eHne b poriMKOBOfl BonoKe (no 
cpaahieHWo c BononeHkieM Mepe3 BonOKy c 
Kanw6pyiomkiM noacKOM Kpyrnoro nonepenHOro 
ceHeHMfi) peaKO yMeHbwaeT cwny rpeHna m, 
cjiefloaaTenbHO, y/iy^waeT KaMecTBO reoMeTpwM 

MHOrOXMJlbHoft CJlOKHOM 3afOTOBKM M 

MHoro>KMnbHofl neHTbi aa cneT fconee 
paBHoiwepHoro pacnpeAeneHMa Hanpa>KeHMfi 
necfDopMnpoBaHUfl no ceneHMio. flecfropMaL^Ma 
npoflonbHO-nonepswHCsH npOKSTKcft, 
npeACTaBnaromefc cooofV nonepeMeHHoe 
MepefloeaHwe npoflonbHbix m nonepeHHbix 
npoKaTOK b 3aA3HHoR nocneflOBaTenbHocTM, 
oGecnewnBaeT Tpe6yeMbie xapaKTepucTMKH 
(HanpuMep, flnnHy, LunpuHy, Tonu^nHy) Ha 
kopotkmx neHTax (n/inHa onpeflenpeicp 
reoMerpMeM ncnonb3y©Mbix BanKOB), 
AectiopMaqufi nonepeHHotf npoKaTKotf 
o6ecneMMBaeT Tpe6yeMbte xapaKTepucTMKn Ha 
kopotkmx neHTax (Ann Ha neHTbt onpeAenaeTca 
reoMeTpneR ncnonbayeMbix Banxos), 
AecfiopMai^MVi npoAonbHOM npoKaTKOM m 
BonoHeHnew b ponnKOBOM BonoKe 
o6ecneHMBaHDT Tpeoyewbie KapaKTepMCTWKM kek 

Ha KOpGTKHX. T3K H Ha fl/lllHHOMGpHblX nSHTaX, 

TepMOMexaHMMecKan oGpaooTKa, 
SKnioHa toucan HecKoribKO cTaAMR 
TepMbo6pa6oTKM c npoMejKyTOHHbiMM 
Aeo>opMai^MflMM MeJKoy hmmm co creneHbio 
Aeo>opMai^MM aa npoxoA 1-20%, ooecneHMBaeT 
cjDopMnpoBaHwe b KepaMnnecKOM cepAqeBMHe 
cpa3bi TpeSyeMoro cocTaBa n cTpyKTypbL Flpn 
3Tom npoMe«yTOMHbie AecfiopMaL|HM 
npoAonbHoW npoKaTnoR go cTeneHbK) 
Aeo^opMai^MM aa npoxoA 1-20% n Bono^eHneM B 
ponwKOBOM sonoKe 00 creneHbio Ae^opMaL^nw 
3a npoxoA 3-15% o6ecneHMBaK)T TpeOyeMbie 
xapaKTepwcTMKu Ha neHTax paanMHHOM flnnHbi, a 
npoMejKyTOHHbie Ae^opMaLiMM nonepeMHO^ 
npoKaTKOM w npoAonbHo-nonepeHHoR npowaTKoR 
go CTeneHbio AeapopMai^nn aa npoxoA 1-20% 
o6ecneHMBaioT rpeSyeiubie xapaKTepucTMKM Ha 
KOpoTKnx neHTax (anwHa neHTbi onpeAejiaeTcn 
reoiweTpnefi ncnonb3yeMbix sanKOB). 

I~lpn 3anonHeHne aMnyribi nopoiiJKOM 
CBepxnpoBOjqflineFo coeAHHeHMfl unw 
nonyo>a6pwKaTa na pacneTa KOHSHHoro 
KoacticfiMUMeHTa 3anoriHeHMfl MOHO>Kwnb! MeHee 
20% nponcxoA^T "pa3pbiB" KepaMnnecKoR 
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cepAi^eBviHbi, to ecib npM Ae0opMaL^n 
nponcxoflMT GMbiKaHne MaTepwana o6onoHKM, 
pacnonoKeHHoro c paaHbix cropOH cepMqeBMHbi. 
npw aanonHSHMM aMnynw nopoLiiKOM 
cBepxnpoBOARLMero caeflHHeHMfl wnn 
nonyabaGpMKaTa M3 pac^eTa KOHe^Horo 
KO30cf>Mi4neHTa 3anonHeHMfl MOHoxcunbi Gonee 
75% He yflaeTca nonyHMTb Tpe6yeMyKD TonmwHy 
KepaMMKM nocne A^c^opMaL^nn 

aMnynbHo-nopouJKOBoCi cncreMbi. 

npn AecjDopwai^MM nonyHeHHoCi Ha 
npeAbiAymew aTane awny/ibHO-nopoarKOBoPl 
cwcTeMbi flo ToniUMHbt 0,35-5 MunnniweTpoB 
npoAonbHO-nonepeHHOM npoKaTKOM, nnn 
npoAonbHOM npoKaTKoPi, wnn nonepeMHoti 
npoKaTKofi, kinM BonoHeHvteM b ponMKOBoW 
Bonoxe co CTeneHbtc AacjDopMamiM 3a npoxoA 
MeHee 1% . nponcxoA^T HapyuueHkie 
reoMeTpMHecKMX paaMepoB nposoAa, 
noflBnneTcn TaK HaabiBaeMan BonHoo6pa3HOCTb 
no AnMHe. flpki Aea>opMai4MM 

aMnynbHo-nopoLUKOBoPi cucTeMbi 
npoAonbHO-nonepeHHOd npoKaTKofl, mjim 
npoAonbHOM npoKSTKOtl, nnn no nepeMHOtf 
npoKQTKOM co CTenBHbKJ Aet£opMat4WM 3a npcxofl 
6onee 20%, mhm BononeHMeM b ponMKOBOM 
BonoKe co CTeneHbio AeapopMaqMM aa npoxoA 
6onee 13% npovicxoA^T paapbis o6ono^KM - ot 
Men kmx Tpeii^MH ao ee nonHoro paspyiueHMq, mto 
npMBOAUT k o6pusy npoBOAa. 

npM ctDopMwpoBaHMM cnoKHofi aarOTOBKM 
nyTeM pa3Meu^eHMfl b MeTannMMecKoft 3aroTOBKe 
o6onoHKM npflMoyronbHoro nonepeMHoro 
ce^eHMfl, Mnvi oaanooGpaaHoro nonepeMHoro 
ce^eHMa Tpe6yeMoro KonwMecTBa MepHbix 

MaCTBM AB^OpMWpOBaHHOH 

aMnynbHO-nopoLUKOBofl cMCTeMbi, MnM 
TpeGyeMoro KonMHecTBa MepHbix HacTetf 
Aec^DCpMM poBaHHOH aMnynbHD-ncpoiJjxoBoti 
CMCTeMbi m apMMpyHDH|MX aneMeHTOB M3 pacneTa 
KOHe<-iHoro Koai^MUMeHTa aanonHeHMR 
MHoroKwnbHoro mp,enw (HanpMMep, neHTbi) 
Menee 25% He yflaeTCP nonyMMTb Tpe6yeMoro 
KonMHecTBa Kepa MM4ecKMX xcwn, mo npneoAMT k 
6onboroMy pacxo^y MaTepMana o6onoHKM 
(nanpMMep, cepeopa) m peaKOMy yMeHbiueHMio 

KOHCTpyKTMBHOR RnOTHOCTM TOKa (TOKy, 

OTHeceHHOMy k ceneHMK) scero npoaoAHMKa, 
BKmo^aa nnomaAb KepaMMKM m oGonoMKw), a 
yBenMMeHvie Koaq^obMUMeHTa aanonHeHMn Bbiuje 

70% npMBOAMT K CMblKaHMKD KepaMMMBCKVIX >KMn 

Apyr c ApyroM b npoL^ecce AectsopMaMMM 
cnoxcHofi 3aroTOBKM, hto HapyiuaeT reOMeTpMK) 
npoBOfla m npMBOAMT k yMeHbiueHMio nnoTHOGTM 

KpMTMHeCKOrO TOKa (TOKy, OTHeceHHOMy K 

nncujaAM nonepeMHoro ceneHvifl KepaMnxw), 

ripM AecfropMaLjwM cno>KHOM 3aroT0BKtn flo 
TpeGyeMoro pa3Mepa (HanpMMep, 0,38 mm) 
BonoMeHMeM b ponMKOBoR Bono«e t mtim 
npoAonbHo-nonepeMHoR, Mnw nonepenHOM 
npoKaTKoft, Mnw npoAonbHOM npoKaTKotf co 
CTeneHbK) Ae^opMai^MM sa npoxoA Menee 1% 
npoMcxoAMT HapyiueHMe reoMeTpMMecKHX 
pa3MepOB npOBOAa, noaBnaeTca TaK 
Ha3bifiaeMaFi BonHOoSpasHoCTb no AnMwe. flpM 
Aec^opMaL\Mw cjiojkhom sarcroBKM sonoMeHvie m b 
ponMKOBOM" BonoKe co creneHbto AeapopMai_|MM 
3a n pox oa 6onee 10%, mhm 
npoAonbHO-nonepeMnofc, MnM nonepe^HoS 
npoKaTKow, MnM npoAonbHOM" npoKaTKaM co 
CTeneHbK) flepbopMaUMVt aa npoxoA Gonee 18% 
npoMcxoAMT paapbis oconoMKM - ot MenKMX 
TpemMH ao ee nonHoro paapyujeHwn, mto 
npMBOAMT k o6pbfBy npoBOAa. 

flpM npoBeAeHMM npOMeKyTOHHbix 
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.qec^opMami^ (Ha cTaflMM TepMOMexaHMHecKotf 
o6pa6oTKn) BOJioneHMeM b poamkobom BonoKe 
go creneHbio Aec^opMaL^nn aa npoxoA MeHee 
3%, maw npoflonbHo-nonepeHHotf npoKaTKoCi, 
mam nonepeHHott npoKaTirafi, mam npOAOAbnott 
npowaTKofi co creneHbra flec}>opMai4vin 3a npoxOfl 
MeHee 1% npowcxoflUT HapyiueHMe 
reowieTpMHecKnx pa3Mepos npoBOfla, 
noflBrmeTca raK Ha3biBaeMafl BOAHoo6pa3Hocib 
no AnnHe. Hpv, nposefleHMn npoMe>KyTOMHbtx 
flectiopMauMM BonoHSHneM a poamkoboA BonoKe 
co CTQfiQHbK) AeqbopMaLjMH 33 npoxoA 6oAee 
15%, mam npoAonbHo-nonepeHHoK npoKarKOtf, 
mam nonepeHHOM" npoKaTKofl, mam npoAOAbHOM 
npoKaTKoft co cTGneHbio A&45opM3L{MM aa npoxoA 
6onee 20% npoMcxoflMT paapbJB oooaohkh or 
M&riKHX TpeLAMH ao ee noiiHoro pa3pyLueHWfl, hto 
npMBOfl^T k oGpbisy npoBOAa. 

ripoBeASHMe TepMOMexanwHeCKOH 
o6pa6oTXM, htaApwiyiep, b CAy-iae 3anonHeKMM 
noAOM MeranAM>-ieDKOM aMnynbi napouiKOM mam 
noAycf)a6pMKaTOM Y-123 npM TeMAeparype HMxe 
920°C M Bbiiue 960°C B TeneHMe o6Li^ero 
epeMeHM MeHee 250 nacoB m 6onee 300 nacoB 
we no3Bonfl&T CC^OpMMpOBaTb b KepaMMnecKoR 
cepAi^eBMHe CBepxnpOBOflfliqyjo c£a3y 
TpeGyeMoro cocraBa h crpyKTypbi. 

ripn .3anoAHeHMM noAofl MeTaAAMHecKotf 
aiunyAb! nopouJKOM CBepxnpoBOAHmera 
coeAMHeHMfl mjim noAy<fta6'pMKaTa BMCfwyToaoCi 
KepaMMXM cocTaaa Bi-2212 M3 pacneTa 
KoneMHoro Kosapc^ML^eHTa 3anoAHeHMfl 
MOHOKMAbl MeHee 20% npOMCXOAMT paspbiB 

KepaMMnecKott cepALjeBMHbi npw yBenMneHMM 
KoscficfiML^MeHTa 3anoAHeHM* MOHOKMAbi SoAee 
60% He yflaeTCfi noAy^MTb Tpe6yeMy*o TbAii^MHy 
KepaMMKM nocne Ae<ftopMai4MM 

aMnyAbHO-nopOUJKDBoCl CMCTeMb!. npM 

AecJ)opMai4WM nonyqeHHoPi 
aMnyAbHo-nopoiUKoBoR CMCTeMbi AO TonujHHbi 
0,45-5 mm npoAonbHo-nonepeHHofl npoxaTKofi, 
mam npoflonbHotf npoKaTKow, mam nonepeHHoM" 
npoKaTKofi co creneHbKJ fle0opMai4MM aa npoxofl 
MeHee 1%, mam BOAoneH Me m b ponuKOBOfi 
BOAOKe co cTeneHbro Aec£opMan,ww 3a npoxoA 
MeHee 2% npoMCXOAUT HapyujeHMe 
reoMeTpMHecKMX pasMepoe nposofla, 
noflBAfleTCfl TaK Ha3bi9aeMaa BOAHOo6pa3Hocib 
no flnMHe. npM AecjiopMauMM 

aMnynbHO-nopoujKOBOM GMcreMbi 
npoflonbHo-nonepeHHOM npoKaTKOfl, mam 
npofloAbHoR npoKaTKofl, mam - nonepeHHofl 
npoKaTKofi co creneHbKi Aect>opMai4Ww 3a npoxoA 
6oAee 15%, mam Bono^ieHMeM a poamkoboR 
BonoKe co CTeneHbfo AecfcopMai^MM 3a npoxoA 
6oAee 14% npoMcxoAUT pa3pbm odoaomkm. I"lpn 
cpopMMpoBaHMM caohchom" 3aroTOBKM M3 pacHeTa 
KOHenHoro KoaqbcfciMUHeKTa 3an0AHeHMP 
MHoro>KMAbHoro nnocKoro CBepxnpoBOAHViKa 
MeHee 25% He yAaeica AOAyHMTb rpe6yeMoro 
KOAMHecTBa Kspa mm MecKMX. jkma, a yaeAMHeHMe 
KoacfcobMLjweHTa 3anoAHeHMfl . Bbiiue 55% 
npMBOAMT k CMbiKaHMfo wma Apyr c APyroM, HTO 
HapymaeT reowerpMfo npoBOAa. npM 
AecfjopMai^Mn cao>khoR saroroBKM a° TpeGyeMoti 

TOAlMMHbl npOAOAbHO-AOnepeHHOR hpOKBTKOH, 

mam npoAOAbHOM npoxaTKoR, mam nonepeHHoW 
npoKaTKOM co CTeneHbK) Ae<t>opMaL^MH aa npoxofl 
MeHee 1%, mam BOAo^eHMeM b poamkoboR 
BOAoxe co CTeAeHbro flecpopuaL|MM sa ApoxoA 
MeHee 2% npoMCXOAUT HapyiueHMe 
reoMeTpM^ecKMX pa3MepoB nposoAa, 
no^BAFieTCfi TaK Ha3biBaeMayi BOAHOo6pa3HOCTb 
no flAMHe. ripn Aec^opManMM caowhoCi aaroroBKM 
npoAOAbHo-nonepenHOM npoKaTKOM, ham 
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npoAOAbnofl npoKaTKofl, mam nonepeHHOM 
npowaTKoft co creneHbto Ae^>opMai4MM aa npoxoA 
SoAee 12%, mam BOAoneHMeM b poamkobom 
BOAOKe co CTeneHbto Aec^opMai^MM sa npoxoA 
SoAee 11% npoMCXOAMT paapbiB ocoaomkm. 
ripoaeAeHMe TepMOMexaHMHecxoM oSpaGoTKM 
npM TeMnepaType HM«e 840°C m Bbiiue 900 °C B 
re^eHMe oeii^ero BpeMeHM MeHee 50 nacoB m 
60Aee 150 <^acoB He nosBOAfleT ccfiopMMpoBaTb 
b KepaMMHecKoft cepAUeBMHe 

CBepxnpOBOflnLi^yjo o>a3y TpeSyeMoro cocTaBa w 
cTpyKiypbi. npM npoBeAeHMM npoMextyTOHHbtx 
Aec^opMauMft Ha craAMM TepMOMexaHM^ecKOM 
o6pa6oTKM ApoAOAbHO-nonepeHHOM npoKaTKofi, 
mam npoAOAbHoPi npoKaTKoCi, mam AonepeHHoR 
npoKaTKoPi co creriBHbto Aec^opMaLiMH aa npoxoA 
MeHee 1%, mam boa oh en new b poamkobom 
BOAOKe co creneHbio AeqbopMaqMM aa npoxoA 
MeHee 2% npoMCXOAMT HapyiueHMe 
reoMerpMnecKMx paaMepoB npoBOAa, 
noHBAHeTCfl raK HaabiBaeMan BOAHOo6pa3HocTb 
no flAMHe, flpM npoBefleHMM npoMe>KyTOHHbix 
AetJ)opMaL4MM npoAOAbHO-AOAepe^HOM 
npOKaTKOfi, MAM ApOAOribHOM npoKaTKofi, MAM 

nonepeHHOfi npoxaTKofl co cieneHbio 
AecfJopMaMMM 3a npoxoA 6oAee 15%, mam 
BOAoneHMew b poamkoboR BonoKe co CTeAeHbio 
AecfiopMaqMM 3a ApoxoA 6oAee 11% 
npowcxoAHT pa3pbm o6onoHKw". 

npM 3anoAHeHMM noAoR MeiajinMHecKoa 
aMnyAbi nopoujKOM cBepxnpoBOAHmero 

COeAMHeHMfl MAM AOAyC^a6pMKaTa BMCMyTOBOC^ 

KepaMMKM cocTaaa Bi-2223 M3 pacneTa 
KOHeHHoro Ko3cf)4)Mi-iMeHTa aanonHeHMfl 

MOHO>KMAbl MeHee 25% npoMCXOAMT pa3pbiB 

KepaMMHecKoH cepAMeBMHbi, npM yBeAMHeHMM 
KO3qt)0MUMeHTa "3anonneHMn mohokmaw 6oAee 
75% HeyAaeTCfl noAyHMTb TpeSyeMyio TOAii^MHy 
KepaMMKM nocAe AecfiopMaLiMM 

aMnyAbHO-nopoLUKOBoR cMcreMbi. npM 
A©«lDopMaL|MM noAyneHHoR 

aMAyAbHO-nopOLUKOBOCl CMCTeMbi AO TOALl^MHbl 

0,35-4 mm npoAonbHO-nonepeHHOM npoKaTKOfl, 
mam npoAonbHOM npoKaTKOM, mam nonepeHHOft 
n poKaTKoM co creneHbto Ae^oPMai^MM 3a npoxoA 
MeHee 2%, mam BOAO^enneM b poawkoboC^ 
BOAOKe co creneHbra Aeq^opM8L\MM 3a npoxoA 
MeHee 2% npoMCXOAMT HapyiueHMe 
reoMeTpMHecKMX pa3MepoB npoBOAa, 
noABAAeTcn tbk HaabiBaeMan BOAHooSpaaHOCTb 
no AnMHe. npn AeqbopMaqMM 

aMnyAbHO-nopoujicoBoft CMCTeMbi 
npoAOAbHO-nonepeHHOM npOKaTKow, mam 
npoAOAbHoR npoKaTKoPi, vtim none pen ho 
npoxaTKOH co crenenbK) flecJjopMauMM 3a npoxoA 
Sonee 20%, mam BOAoneHMeM b poamkoboR 
BOAOKe co CTeneHbK) AeqbopMai^MM aa npoxoA 
6oAee 18% npoMCXOAUT pa3pbiB o6oaohkm. npw 

cfDOpMMpOBBHMM CAO>KHOp1 3arOTOBKM M3 paCHOTa 

KOHenHoro K03cJictiMLiMeHTa 3anoAHeHMq 
MHoro>KMnbHoro AAOCKoro ceepxnpoBOAHMKa 
MeHee 30% He yftaeTCfl noAyHMib rpe6yeMoro 
KOAMHecTBa KepaMM^ecKMX >kma, a yBeAMHeHMe 
KO3Cp0ML4MeHra 3anoAHeHMn BbiLue 70% 

npMBOAUT K CMWKaHMfO 3KHA APy C APyTOM, HTO 

Hapyinaer reoMeTpMto npoBOAa. npM 
AeqbopMauMM caojkhom aaroTOBKM ao TpeGyeMOfi 
TOALi^MHbi npoAonbHO-nonepeHHOM npOKaTKoR, 
mam npoAOAbHOM npoKaTKofi, mam nonepeHHOM 
npoKaTKOM co creneHbio fleet opMai4MH 3a npoxofl 
MeHee 2%, mam BononeHueM b poamkobom 
BOAOKe co CTeneHbfo AecfcopMaLjMM aa npoxoA 
MeHee 2% npoMCXOAMT HapyiueHMe 
reowieTpMHecKMx paawepoB npoBOAa, 
noflBAfleTcn TaK HaabiBaeMan BonHOo6pa3Hocib 
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no AntfHa Hpn Ae#opMau>iM cnorcHofi aaroTOBKH 
npoflo^bHO-nonepeMHOM npoKaTKOM, nnn 
npofloxibHow npoKSTKoR, nnn nonepeHHotf 
npoKaTKofi co CTeneHb>o Ae4>DpMannn aa npoxojq, 
oonee 16%, nnn BononeHMeM b pohmkobom" 
aonoK.e co creneHbK) Ae<+JopMau,MH 3a npoxoA 
6ortee 16% npoMcxoflMT pa3pbis o6ojiomkm. 
□pOBeneHne TepMOMexaHM^ecKofl o6pa6oTKH 
fipn reMnepaiype HwKe 600 D C m Bbitue 850 D C a 
TeneHue o6mero BpeMeHw MeHee 150 hbcob m 
6onee 350 nacoB He no3BormeT cqbopMMpoBaTb 
b KepaMHHecKofi cepAueBMHe 

CBepxnpoBOAflu;yro cfraay Tpe&yeMoro cocTaBa m 
CTpyKTypw. npn nposeAeHMM npoMexyTOHHbrx 
AecfropMauMM Ha cTaAMM TepMOMexaHMHecKofi 
oopaoorKM npoAonbHO-nonepeMHofi npoKaTKOM", 
unw npoAonbHoW npoKaiKOM, mhm nonepe^HOM" 
npoKaTKofi co CTGnai-ibho A B 4 5 °P Ma| 4 MM 33 npoxoA 
Menee 2%, nnn BonoMeHneM b ponMKOBOtt 
sonoKe co oreneHbto AeqbopMaLjMM aa npoxoA 
Menee 4% npoMCXOAMT HapyweHne 
reoMeTpunecKnx pa3MepoB npoBOAa, 
nopBnseTCfl TaK HaabmaeMafl BonHoo6pa3HOCTb 
no AnnHe. I~lpn npoBeAenviM npOMeacyTonHbix 
Ae<£opMauMM" npoAonbHo-nonapeMHOM 
npoKaTKoR, wriM npoflo/ibHoCi npoKaTKoPi, vinn 
nonepevHoR npoKaTKOft co creneHbko 
Aee0opMau,Mn aa npoxofl Sonee 20%, wj~im 
BonoH©HweM b ponviKOBofl sonoKe co CTeneHbkD 
AecfxjpMauiw 3a npoxoA oonee 15% 
npcwcxoAMt pa3pbiB oBonowKvi. 

npoBeABHMe A^HHbix ortepauuft b onncai-ii-ioM 
nocneAOBaienbHocTM npviBeno k noflBJieHMHD 
HOBoro TexHMHecKoro peaynbTaia: yBennveKMio 
KpMTMHecKoro TOKa H3AenviR 3a cneT yaennneHUR 
nnoujaflM nosepxHOCTM pasfiena 

KepaMMKa-o6onoMKa, a Taiwe pacLUHpennio 
c0ep McnoribsoBaHUfl sa CMeT yBennMeHMfl 

UJWpWHbl K3K KOpOTKMX, T3K M AnMHHOMepHblX 
MHOrCDKUJlbHblX JieHT. 

npvwiep ocyiAecTB/ieHMfl: MeTann^HecKne 
awinynbi U3 Au, Ag w cnnaBOB Ag + 1% sec. Mg, 
Ag + 1% Bee. Ni (Tpy6bi atihhom 50 mm, 1115 
mm, 100 mm cooTsercTBeHHo A^awieTpoM 12.B 
mm c TonmwHotf cTe h kh 1,16 mm) 3anonHJinvi 

nopOLJJEfOM BMCMyTOBOM KepaMMKM Bl-2223 M3 

packers KoneHHoro Koscfri+jMuweHTa 3anonHeHHR 
MoHo>K^nbi 40%, MeTannM^tecKMe aMnyjibi na 
cepe6pa (Tpy6b! An^notf 1115 mm, A^aMeTpoM 

12 t 8 MM C TOJILI^HHOM CTeHKM 1,18 MM) 

3anonwsiivi nopoujKOM mttpmsboR KepaMMKH 
Y-123 M BMCMyTOBOR KepaMMKM Bi-2212 M3 
pacneTa KoweHHoro Koacftc+jMMVieHTa 3anonHeHi*H 
MOHOJKMnbi 20% vi . 60%, flec^opMHpoBariM 
nonyHeHHbie aMnynbHo-nopqujKOBbie CMCTeMbi 

flO TOJllAMHbl MOHOWHJlbi 1 MM BOnOHeHMeM B 

ponMKOBOM sonoKe . yi npofloribHO-nonepeHKOM 
npoKaTKofi co cTeneHbro AecjbopMaqMM 3a npoxoa 
7% m paapesann Ha MepHbre MacTM, a TaioKe 
AecfJopMMpoBaJiM nony-ieHHbie 
aMnyjibHO-nopoiiiKOBbie CMCTeMbi jjp ToniAMHbi 
(AMaMSTpa npM nonyMeHMM MOHO>KMnw 
nonepewHoro ceneHvia, 6xiM3Koro k KpyrnoMy) 4 
mm BonoHeHneM b ponMKOBoR BonoKe co 
cTeneHbK) flecfjopMai^MM aa npoxofl 7% m peaann 
Ha MepHbie nacTM. 

TaKKe MeTajiriMMecKne aMnynbf us Ag 
npflMoyronbHoro nonepeHHoro ceneHMa (noribiw 
npfiMoyronbHbifl npocfjMfib ahmhoR 2000 mm, 

LUMpWHOM" 700 MM, BbfCOTOM 1 0 MM C TOJILI4MHOW 

deHKM 1,2 mm m noiibiR npRMoyronbHbiw 
npo0Mnb AnnHofl 2000 m, ujmpmhoR 1050 mm, 

BblCOTOM 10 MM C TOHLHHHOM CTeHKM 1,2 Mm) 

3anonKflnw nopoujKOM BMCMyTOBOM KepaMMKM 
cocTaBa BI-2223 >i3 pacneTa xoneHHOro 



K03c(34)WL;MeHTa sanonHeHMH MOHo>Kvinbi 40%, 
fle^opMH.DOBariH nonyHeHHbie 
aMnynbHO-nopoujKOBbie CMCTeMbi flo ToriLUMHbi 

MOHOJKVUlbl 1 MM BOJlOHeHVieM B pOJIMKOBOM 

aonoKe co CTeneHbho AecfjopMai^M^ 3a npoxoA 

5 7% n pe3anM Ha MepHbie nacTM. 

MeTannnHecKne 3aroTOBKM o6ojiohxm 
oBanoo6pa3Horo nonepeHHoro ceneHMfl M3 
3onoTa, cepe6pa m ennasa Ag + 1% Bee, Mg 
nonynariM ocaAKOM nofl pasMep (ao BbicoTbi 14 

1Q mm) MeiannnHecKoR saroTOBKM o6oj"iohkw 
Kpyrnoro nonepeHHoro ce^eHMR (TpyGbt 

AMBMOTpOM 30 MM, AnMHOM 50 MM, 237 MM, 100 
MM COOTBeTCTBeHRO C TOniAHHO^ CTeHKM 2,2 MM) 

m npyTKOB M3 Ag A^aMeTpoM 30 mm, flnMHoR 50 
mm c BbiCBepneHHbiMM BAOJib ocm npyTKa 

15 OTBepCTMflMM. 

flanee cj^opM MpOBann cno>KHbie 3ar0T0BKM 
nyreM pasMeLAeHMn b MeTannMHecKMx 
saroTOBKax oSononeK OBajioo6pa3Horo 
nonepeHHoro ce^eHMH 42 MepHbix HacTeK 
(AnMHoE no 40 mm, 207 mm, 90 mm 
20 cooTBeTCTBeHHo) paspeaaHHbix Ha nacTM 

COOTBeTCTByiOLl^MX MOHOHCMH A^aMeTpOM 1 MM, 

KpoMe Toro, 3aroTOBxy o6onoHKM M3 cepe6pa 
aanonHAHM MOHowMnaMM (42 MepHbie nacTM) b 

SOJlOTe. riOMMMO STOrO, 3arOTOBKM 060HOHKM M3 

cepe6pa aanonHnriM MOHO>KMnaMM (24 MepHbie 
25 nacTn) b cepe6pe m apMwpyjoinwMM aneMSHTaMM 
(12 MepHbix apMMpywDiUMX aneMeHTOB b BHAe 
neptJjopupoBaHHbix i^MfiMHApoB) M3 cnnaBa Ag c 
1 sec.% Ni, MOHO>KMnaMM (24 MepHbie nacTM) b 
cepe6pe m apMMpyioiuMMM sneMeHTaMM (18 
3D MepHbix apMMpyioiAMX sneMeHTOB b BMAe 
npyTKOB} M3 cnnaBa Ag c 1 Bec.% Cu, 
MOHO^wnaMM (24 MepHbre ^bctm) b cepe6pe m 
apMMpyioLAMMM sneMeHTaMM (18 MepHbix 
apMMpyroLAMX aneMeHTOB b BMAe ceTOK) n3 
HHKe^fl, MOHO?KMJiaMM (6 MepHbix HacTeR) b Ag M 
35 apMMpyjomnMM 3neMeHT3MM (24 apMMpyiOLi4MX 

3iieMeHTa b BMAe npyTKOB Ma ennasa Ag+1 
Bec.% Cu), MOHOKMfiaMM {10 MepHbix MacTeR) b 
Ag apMMpyioiAMMM 3neMeHTaMw (9 a pM m py iollimx 
GiieMeHTOB b BMAe nnacTMH) M3 cnnaBa Ag+1 
Bec.% Cu, MOHoacwnaMw (10 MepHbix nacTeK) e 

40 Ag m apMMpyioiAMMvi oneMeHTaMw (9 
apMMpyioiAMX aneMeHTOB b BMAe ceroK) M3 
cnnaBa Ag+1 sec.% Cu, MOHO>KnnaMM (24 
MepHbie nacTM) b Ag m apMMpyfoii|MMM 
3fi6MeHTaMn (1 2 apMMpyjou^nx aneMeHTa b BMAe 
nepcfjopMpoBaHHbix npRMoyroiibHbix npocf)MJie«) 

45 M3 cn/iaea Ag + 1 sec.% Ni. ApMwpyioL^Me 
3neMeHTb! nonynanM M3 cooTBeTCTBytou^MX no 
cocTaBy cjimtkob Ag c Ni, cjimtkob Ag c Cu 
npeccoBaHMeM npyTKOB c mx nooneflyioii^MM 
BononeHMBM (b cnynae nonyneHMR apM^pyiou4Mx 

50 3/ieMeHTOB b BMAe npyTKOB) m nnocKOM 
npoxarroPi (b cnynae nonyneHMn apMMpyroiAMX 
3neMeHTOB B BMAe nnacTMH) c nocneAyioLL|eM 
nepc+JOpaL^MeR nnacTMH LUTaMnoBKoR no ecePI 
nnoLnaAM. TaK?Ke apMMpyioiAMe sneMeHTbi 
noriynanvi M3 HMxeneBOM cotkm. KpoMe 3Toro, 

55 onoxcHbie 3aroTOBKM c+JopMMposanM nyTeM 
pasMemeHMfl b Ag 3aroT0BKax o6ononeK b BMAe 
npyTKa oBanoo6pa3Horo nonepeMHoro ceneHMn c 
BbicsepneHHbiMM Bflonb ocm npyTKa 

OTBepCTMflMM AM3MeTpOM 4,2 MM M 1,1 MM 

ABaAUaTM neTbipex wi mecTM MepHbix nacTeR 
SO (AnwHOfi 5TJ mm), paape3aHHbix Ha nacTM 

COOTBeTCTByiOlAMX MOHOTKMn AMaMeTpoM 4 MM M 

BOceMHaAUaTM m ABaAUaTM neTbipex 
apMnpyioLAMx 3neMeHTOB AMaMeTpoM 1 mm 

COOTBeTCTBeHHO . 

TatoKe cno)KHbie saroTOBKM cjDopMMpoBanM 
nyTeM pasMemeHMn a MeTannMHecKMX 
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3aroTOBKax o6ononeK npnMoyronbHoro 
nonepeMHoro ceneHMB M3 Ag (nonbitf 
npflMoyronbHbi^ npodpwnb AnMHoR 1200 mm, ■ 

LDMpMHOM 600 MM, BblCQTOM 25 MM C ToniL|MHatf 

CTeHKM 2,5 mm m nonbiM npHMayronbHbitf 

npOCfDHJIb AHMHOM 1200 MM, LUMpMHQM 1200 MM, 

BblcoTOPi 25 mm c ToniquHoR ctbhkm 2,5 mm) 19 
MepHbix HacTefi pa3pe3aHHbix Ha Mac™ 
cooTBeTcTByfoii^MX mqhq>kmji, nonyneHHbix M3 
aMnyn npfiMoyronbHOro nonepeMHoro ceneHMfl 
Ma Ag, TonmnHOfi 1 mm w 10 MepHbix Maoretf 
paspesaHHbix Ha Macro coot BeTCT ay io m mx 
mohojkmji, nonyMeHHbix M3 awnyn 
npyiMoyrojibHoro nonepeMHoro ceMeHun M3 Ag. w 

9 MepHblX MaCTBft apMI/ipyKm^MX SnQMSHTOB B 

BMfle nnocKnx nnacTMH TonmwHOM 1 mm M3 
cnnaaa Ag c 1 Bec.% Cu, a raiOKe 10 MepHbix 
HacTeR paapeaaHHbix Ha nac™ 

cooTBeTCTBytomwx mohokwi, nonyMeHHbix M3 
aMnyn npaMoyronbHoro nonepeMHoro ceHeHMfl 
Ma Ag n 9 MepHbix ^aoreM apMMpyioiUMX 
ajieMeHTOB b BMfle cerKM M3 cnnaBa Ag c 1 
Bec.% Cu. 

flanee cno>KHbie 3sroTOBKM b cnynae 
McnojibaoBaHMfi BMCMyTOBOw KepaMMKM Bi-2223 
BecjDopMwpoBariM ToniUMHbi 0,36 mm 

npoflojibHO-nonepeMHOvi npoKaTKoM co crreneHbHD 
flec^opMai^MM aa npoxofl 2 m 18% m BonoMeHneM 
a ponnKOBow BonoKe co oreneHbio AecfiopMai^MM 
3a npoxofl 2 m 16%, SaTeM nonyneHHbie neHTbi 
noABepranM TepMOMexaHWHecKOM - o6pa6"oTKe, 
aKnhOMaHDLi^QM Tpn cTaflMM repMoo6pa6oTKn npn 
TeMneparype 800°C, B40°C, B50°C a TeneHue 
o6Luero BpeMeHW 250 m 300 MacoB c 
H pOMOfcy TOMH blM n AecfiopMai^MflMM MeJKfly 
cTaAMRMM TepMOo6pa6orKM. ripoMejKyroMHbie 
.oecjDOpMau.wi/i npoBOAMJiM npononbHofl 
npoKaTKOM co CTeneHbto Ae<t>opMau,HM a a npoxoA 
2 n 20% m nonepeMHofi npoKaTKofl co creneHbto 
n.eqtopMau.wM aa npoxoA 2 m 20%, UJupwHa 
nonyMeHHbix neHT cocTaBMna 75 mm, 1000 mm m 
1500 mm (c McnonbaoBaHneM apMMpytoLi4MX 
sneMBHTOB), mto a 25-333 paaa (b 100-500 pa3 
c wcnonbaoBaHMSM apMnpyiomnx aneMeHTos) 
Bbrnre, neM b cnoco6e~npoTaTMne. 

Apyrne cno>Kwbie 3aroTOBKM e cnynae 
McnonbaoBaHMA MTTpneBoR k© pa mm km Y-123 h 
BMCMyTOBoW KepaMMKM Bi-221 2 nedpopMMpoBann 
Ao TonmyiHbi 0,4 mm npoflOnbHo-nonepeMHOM 
npoKaTKow co creneHbro Ae<t>opMau,HM aa npoxoA 

7% M BOnOMeHMBM B pOHMKQBOM BOnOKe CO 

CTeneHbK> AecfcopMau.MM 3a npoxoA 7%. 3aTeM 
nonyMeHHbie neHTbi b cnynae MrrpMeBotf 
KepaMMKM nonseprajiM TepMOMexaHMHecKotf 
o6pa6oTKe, BKniOHaioLU.efl ABe cjaflMH 
TepMoo6pa6oTK^ npM TeMnepaType 920°C, 
960 °C, B TBMeHMe oBiqero bpbmbhm 250 m 300 

M3GOB C npOMe>KyTOMHblMM fleC^OpMaL^MRMM 

Me>KAy cTaAv\flMv\ TepM0o6pa6oTKM. 
ripoMejKyTOMHbie j2,eo^opMn\\^\A npoaoflMnn 
npoAonbHOM npoKaTKoR co creneHbso 
flecfiopMaL^MM 3a npoxoa 1 m 20% m nonepeMHoR 
npoKaTKOM co cTeneHbio AecfjopMaqMH 3a npoxoA 
1 m 20%. LUwipMHa nonyMeHHbix neHT cocTaBMna 

75 MM, MTO B 25 pa3 BhlLUe, MSM B 

cnocoGe-npoTOTMne. B cnyMae McnonbsoBaHMfl 
BMcMyTOBoR KepaMMKM cocTasa Bi-221 2 
TepMoo6pa6oTKy npoBOflnnM npM TeMnepaType 
840 m 900°C B TeneHMe 50 M 150 MacoB. 
l~lpoMe5KyTOHHbie Aecf'OpMaqMM nposoAwnvi 
npoAonbHOM npoKatKcM co CTeneHbio 
AecpopMaL^MM 3a npoxoA 1 m 15% m BononeHMeM 
b ponuKOBofi sonoKe co creneHbio flecpopMauMM 
3a npoxofl 2 m 11%. LLlMpMHa nonyMeHHbix neHT 
cocTaBMna 75 mm, mto b 25 paa Bbime, neM b 
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cnoco6e-npoTOTMne. KpmtmmsckmR tok b 
MSAenMBX M3MepanM cTaHABptHbiM 
MeTbipexTOMeMHbiM MeTOAOM. Ha ecex 
nonyMeHHbix neHrax senvmMHa kp^tmm ecKoro 
TOKa cocTaBMna He MeHee 560 A. B 
cnoco6e-npoTOTMne npM Mcnonb3yeMbix b 
HacTonLAee BpeMfl lUMpMHe' oGpaaLja 3 mm, 
TonLAMHe o6pa3L^a 0,25 mm m kos dp c^mi_| Me HTe 
aanonHeHMfl 20%, npM yKa3aHHbix b paSoTe [2] 
nnoTHOCTHX KpMTMMecKoro TOKa senMMMHa 

KpMTMMeCKOPO TOKa (BenMMMHa KpMTMMeCKOfO 

Tora = SHaneHMe n jiothoctm KpMTMMecKoro TOKa 
x nnomaflb nonepeMHoro ceneHMFi KepaMMKM) ho 
noAHMMaeTCfl BbiLue 60 A, mto b 9,3 pa3 
MenoLue, u.eM b npe^naraeMOM cnocoBe. 
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*opMyna M3o6peTeHns: 

1. Cnoco6 nonyneHMFi nnocKoro 
ceepxnpoBOflHMKa, BKniOMaioii^MR 

dpopM MpoBaH Me nonoM MeTann MMecKO R aMnynbi, 
aanonHeHMe aMnynbi nopoujKOM 

CBepxnpoBOAflL4ero coeflMHeHMR MnM 
nanydpa6"pMKaTa, Aec^opMai^MHD nonyneHHOM 
aMnynbHO-nopoujKOBoR cMCTeMbi no Tpe6yeMoro 
paaMepa, peaKy AeqbopMMpoBaHHO^ 

aMnynbHO-nopotajKOBoH CMCTeMbi hb MepHbie 
MacTM, dpopMMpoBaHne cnoKHO^ 3aroroBKM 
nyTeM pa3Meu4eHMfl b o6onoMKe Tpe6yeMoro 

KO/lMMeCTBQ MepHbW COCTaBHblX MaCTOM, 

AecjDOpMai4Mio cnoJKHO^ aaroTOBKM flo 
rpe6yeMbix pa3MepoB, TepMOMexaHMMecKyio 
o6pa6oTKy, omMMaioiUMMCfl TeM, mto nonyjo 
MeTan/iMMeCKyio aMnyny aanoiiHflfOT nopoujKOM 
CBepxnpoBOflfiu^ero coeAMHeHMn MnM 
nonyo>a6pMKaTa wa pacMeTa KOHeMHoro 
Koaqb^MuweHTa aanonHeHMW MoHo>Knnbi 20-75%, 
Aa c{d op m m py kdt aMnynbHO-nopoLUKOsyMD cvsoreMy 
AO Tonu^MHbi 0,35-5 mm co CTeneHbio 
Ae4?opMai4MM 3a npoxon 1-20%, npM otom 
oSonoMKy cnojKHOM aaroTOBKM MsroTasnMBaioT b 
BMfla nonoro npodpMnw OBanooGpaaHoro MnM 
npflMoyronbHoro nonepeMHoro ceneHMfl, b 
KOToptiM noMeu^atoT Heo6xoflMMoe KonMMecTBO 
MepHbix nacTePi aecfiopMMpoBaHHOM 
aMnynbHo-nopoLUKOBOM CMCTeMbi MnM 
Heo^xoflMMoe KonMMecTBO MepHbix nacTetf 
Aeq^opMMpoBaHHDM aMnyjibHo-nopooiKOBOM 
CMCTeMbJ m apMwpyiou4MX sjismbhtob M3 pacMeTa 
KOHeMHoro Koao>dpMu l MeHTa 3anonH6HMS 
MHoro«MnbHoro nnocKoro csepxn poboahm Ka 
25-70%, ABQ^opMMpyHDT cnoxHyio saroTOBKy ao 
TpeSyeMoro pa3Mepa co creneHbio 
AedpopMau,MV] aa " npoxoA 1-18%, a 
TepMOMexaHMMecKyio o6pa6oTKy npoBOAfu b 
HecKonbKo ctbamR TepMOo6pa6oTOK c 
npoMe)KyTOMHbiMM Ae^opwauMflMH Me>Kjqy hmmm, 
npM TeMnepaType m b TeneHMe BpeMeHM, 
oGecneMMaaioLMMx c^opMMpoBaHvse b <epaM«Ke 
CBepxnpoBo^fiu^eR o>a3bi TpeoyeMoro cocTasa m 
cTpyKTypbi. 

2. Cnocoo" nonyneHMR nnocKoro 
cBepxnposoAHMKa no n.1, OTnMMaiou-|ViMCF! TeM, 
mto aMnyn bHo-nopoujKOByio CMCTeMy 
AeqbopMMpyioT npoAonbHO-nonepeHHOM 

npOKaTKOM. 

3. Cnoco6 nonyMeHMB nnocKoro 
CBepxnpoBOflHMKa no n.1, omMMaiOLi^viRcfl TeM F 
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hto awnynbHO-nopoiuKOByK) cucTeMy 
flec^ opwwpyK3T BononeHMeM b ponuiKOBotf 
BonoKe co CTeneHbio fleo>opMai4MM 3a npoxofl 
1-13%. 

4. CnocoB nonyneHMfl nnocKoro 
CBepxnpoBOflHMKa no n.1, OTnwMarouj.MRcH TeM, 
hto aMnynbHo-nopoujKOByro cwCTeMy 
AecjDopMMpyK>T npOflOflbHOH npOK3TKOM. 

5. Cnoco6 no n.1, oTjiMHaioiflMMCfl TeM. hto 
aMnynbHo-nopoujKOByK) cucTewiy fleqtiopMwpyioT 
nonepeMHow npoiraTKOM. 

6. CnocoG no nio60My M3 nn.1-5, 
OTJiMnaioiflMMCfl TeM, hto MeTannMnecKyio 
o6o.noHKy cnoacwotf 3aroTOBKM OBanoo6pa3Horo 
nonepenHoro ceneHMR no/iynaiOT ocaflKofl no,A 
pa a we p 3aroTOBKW Kpyrnoro nonepenHoro 

7. Cnocoo" no nioooMy M3 nn.1-6, 
OTnuMaMDii^M^CF Tew, hto fle^opMaqnK) cnowHofi 
saroTOBKM flo Tpe6yeworo paawiepa npoBOflflT 
npoflonbHO-fionepneHoK npoKaTKOM. 

8. Cnoco6 no nioooMy w3 nn.1-6, 
OTnuMahOLi^nMCfl TeM, hto flecfcopMaqwo cnoKHofl 
3aroTOBKM AO TpeoyeMoro pasiwepa nposoflfiT 
BononeHweM e pojiMKOSoCi BonoKe co CTeneHbio 
AectJopMai^MM aa npoxoA 1-10%. 

9. CnocoS no niocoMy us nn,1-6, 

OTHMHahOmUMCfl TSM, MTO fle0OpMai4MK) CflO>KHOR 

3aroTOBKM flo Tpe6yeMoro pasiwepa npoBOflSTT 
npoflonbHow npoKaTKow. 

10. Cnoco6 no nioooMy ws nn.1-6, 
OTnuwaHDLMnftcfl Tewi, hto fleqt>DpMai4M*o ctioxhom 
aaroroBKM ao TpeoyeMoro pa3Mepa nposoAHT 
nonepeMHOM npoKaTtcoft. 

11. Cnocoo" no moooMy H3 nn.1-10, 
OTnWMaHDU^MMCR Tewi, mto npoMe)KyTOHHbie 
AeqbopMauMM npn TepMOMexaHMHecKoB 
oopaooTKe npoBOflRT co CTeneHbio fleopopMaL^M 
3a npoxoA 1-20%. 

jiK)6oMy M3 nn.1-11, 
hto npoMejKyTOHHbie 

TepwioMexaH mh ecKotf 
npoAonbHO-nonepeHHoR 



12. Cnoco6 no 

OTnMHaKJLHWftCfl TeM, 

fleq^opMaLiMM npu 
o6pa6oTfce npoaoflST 
npoKaTKoR. 

13. Cnocoo" no 

QTJ~lHHaK)LL|WMCfl 

fleq^opMaL^MM npw 



rnoSoMy M3 nn.1-11, 
hto npOMe>KyTOHHbie 
TepMOMexaMMHecKoC^ 
o6pa6orKe npOBoasiT BononeHMeM b pohmkoboR 
BonoKe co CTeneHbio fleqbopMauMM ae npoxofl 
3-15%. 

14. Cnocoo" no nio6oMy M3 nn.1-11 , 
oTnunaioQ^^Cicfl TeM, hto npoMe>KyTOHHbie 
AectJopMaqMM npM TepMOMexBHMHecKOM 
o6pa6oTKe npoBOAOT npoflonbi-ioft npoKarKoPi. 

15. Cnocoo" no moooMy M3 nn.1-11, 
OTjiwHaiomMflcfl TeM, hto npoMeacyTOHHbie 
AecjDopMau^M npn TepMOMexaHunecKow 
o6pa6oTKe npoBOART nonepem-ioM npoKaTKoft. 

16. Cnocoo 1 no n.1, omviHaioLnviRcfl TeM, hto 
noxiyio MeTannnnecKyKD aMny/iy sanoriHfliOT 
nopoiUKOM cBepxnpoBOAnil\ero cobamhbhmh wnw 
nojiycjDa6pMKaTOM BMCMyTOBofl KepaMMKn 
cocTaaa Bi-2212 M3 pacneTa KOHeHHoro 
3anojiHeHMH MOHOWMnbi 20-60%, 
aMnynbHO-nopoiLiKOByho cwcTeMy flec^opMHpyjoT 
AO ToniUMHbi 0,45-5 mm co CTeneHbro 
AecpopMai^MM 3a npoxoA 1-15%, cpopMnpoBaHne 
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CJioxhtefl aaroTOBKM npOBOflflT M3 pacneTa 
KOHeHHoro KoacticlDMUMeHTa 3ano/iHeHMfl 
MHoroJKunbHoro onocicoro cBepxn poeo ah wKa 
25-55%, AecjDOpMMpyHDT cno«HyK) 3aroTOBt<y ao 
Tpe6yeMoro pa3Mepa co CTeneHbio 
AeqtiopAyiaqMn 3a npoxoA 1-12%, 
TepMOMexaHMHecKyio o6pa6oTKy nposoflFiT npn 
840-900 D C B TQHQHue 50-150 H c 
npOMe>KyTOHHbiM^ Aeq^opMaunflMM sa npoxoA 

1- 15%. 

17. Cnoco6 nojiyneHMFi nnocKoro 
CBepxnpoBOflHMKa no nK)6oMy M3 nn,1-6, 
OTnM^aKDUnnCicn TeM, hto 
aMnynbHo-nopoiUKOByio cucTeMy fleqtiopMMpyHDT 
BonoHeHneM a pofiMKOBoB sonoKe co OTeneHbto 
Ae4DopMai4MH sa npoxofl 2-14%. 

18. Cnoco6 nojiyneHUFi nnocnoro 
CBepxnpoBOflHMKa no nro6oMy M3 nn.1-16, 

OTJIMMaiOUJ.MMCfl TeM, HTO Ae<t>°PMai4MK) CJIOKHOM 

aaroTOBKM ao Tpe6yeMoro pa3Mepa npoeofl^T 
BononeHMeM b pojimkoboW aonoKe co cTeneHbro 
AecJjopMai^HH 3a npoxoA 2-11%. 

19. CnocoO nojiyneHvin nnocKoro 
CBepxnpoBOAHMKa no xiKD6oMy «3 nn.1-16, 
OTJiMHaHDu^Mflcp TeM a hto npoMejKyTOHHbie 
AecfjopMai^MM npM TepMOMexaHMMecKoR 
o6pa6oTKe npoBOflflT BonoHeHweM a ponMKOBO^ 
aonoKe co CTeneHbho fleq^opMai^MM aa npoxoA 

2- 11%. 

20. Cnoco6 no n.1 r oTnMHatoiAMftCF TeM, hto 
nonyto MeTaxuiMHecKyK! aMnyny aanonHfliOT 
nopoujKOM csepxnpoBOAflLi|ero coeAWHeHvin MnM 
nonyo>a6pMKaTOM BHCMyTOBoR KepaMMw 
Bi-2223 M3 pacneTB (fOHeHHoro K05ctict)MUMeHTa 
3anojiHeHM5i MOHO>KMnbi 27-75%, 
aMnynbHO-nopoLUKOByro cMcreMy flecfiopMMpyhOT 
AO TOJiiAMHbi 0,35-4 mm co crenenbio 
AeqtiopMauMM 3a npoxofl2-20%, t$>opMMpoBaHMe 
cno)KHofl 3aroTOBKM npaBOflfiT M3 pacneTa 
KOHeHHoro K03ct)cf3MMMeHTa aanonHeHMfi 
MHoroKM/ibHoro nnocKoro csepxnpoBOAHviKa 
30-70%, fle^opMMpyiOT cno>KHyho 3aroTOBKy ao 
TpeoyeMoro pa3Mepa co cTeneHhto 
AQ0opMauMM 3a npoxoA 2-18%, 
TepMOMexaHMHecKyK) o6pa6oTKy npoBOflnT npM 
8O0-850°C b TeneHMe o6w,ero speMBHM 150-350 

H C - npOMeJKyTOHHbIMM fle0)3OpMaL|M51MM CO 

creneHbK? Ae^opMauwH a a npoxoA 2-20%. 

21. Cnocoo" nonyHeHMfl nnocKoro 
CBepxnpoBOflHMKa no nK)6oMy M3 nn.1-16, 

OTJlMHaJOl^MClCfl TeM a HTO 

aMnynbHo-nopoujKOByKD cMCTeMy flec>opMMpyK3r 
BononeHMeM B pOnMKOBOM BOflOKe CO CTeneHbio 
AectiopMai^HM 3a npoxoA 2-18%. 

22. Cnocoo" no/iyneHMfl nnocnoro 
CBepxnpoBOflHMKa no nioSoMy M3 nn.1-16, 

OTJlMMaiOlUMpiCFI TeM, HTO flSCjDOpMaL^MhO CnOJKHOM 

3aroroBKM flp Tpe6yeMoro pa3Mepa npoBOflfiT 
BonoHieHMeM B poflMKOBoR BonoKe co CTeneHbio 
Aect>opMaL^nn sa npoxoA 2-16%. 

23. Cnoco© nojiyneHMH nnocKoro 
caepxnpoBOAHMKa no Jiio6oMy M3 nn,1-16, 

OTJlMHiaiOLAMClCfl TeM, HTO npOMe>KyTOHHb!e 

fleqbopMai^MM npM TepMOMexaHMHecKOM 
o6pa6oTKe nposoflflT BononeHMeM b pojimkoboR 
BonoKe co CTeneHbio flecfciopMauMM 3a npoxofl 
4-15%. 
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